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IN THE CLAIMS : 

The following is a complete listing of the claims and replaces all earlier 
listings and all earlier versions. 
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19. (Previously Prjesented) An image processing apparatus that changes 
a dynamic range of an original image, comprising: 

a gradation^nversion unit adapted to perform a gradation conversion on 
the original image, based on a gradation conversion curve; 
^ a hi^-frequency-component generation unit adapted to generate a high- 

^ frequency component of the original image or an image obtained from the gradation 
conversion performed on the original image by said gradation conversion unit; 



Lperfo 
/ a 



a conversion unit adapted to convert a magnitude of an amplitude of the 
high-frequency component; and 

a control unit adapted to control an addition of the high-frequency 
component converted by said conversion unit, after performance of the gradation 
conversi)n on the original image by said gradation conversion unit, 

j wherein said conversion unit converts the magnitude of the amplitude of the 
high-frequency component, based^prflnformation conceming an inclination of the 
gradation conversion curve. 
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(Previously Presented) An apparatus according to Claim 19, whefeirf^ * 
said conversion unit converts the magnitude of the amplitude of the high^equency 



component, based on the information concerning the inclination of the gradation 

orraie orifii 



conversion curve and a pixel value obtained based 



iginal image. 



21 . (Previously Presented) An apparatus according to Claim 19, wherein 




said conversion unit converts^pmagnitude of the amplitude of the high-frequency 
component, based on a differential value of the gradation conversion curve. 



22. / (Previously Presented) An apparatus according to Claim 19, further 
comprising an irmut unit adapted to input a variable for changing a form of the gradation 

. / 

conversion curve. 

23. (Previously Presented) An apparatus according to Claim 19, wherein 

said high-frequency-component generation unit generates a smoothened image of the 
/ 

original image, and generates the high-frequency component by subtracting the 
smootliened image from the original image. 




24. (Previously Presented) An apparatus according to Claim 19, wherein 
said^high-freqiiency^omponent gen^fatmHoiijitgenerates a smoothened image of the 




original image after the gradation conversion, and generateslhe-higlv^frequency compo 
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by subtracting jh^-smcw3thtitgdim^ 



conversion. 




25. (Previously Presente^.M'^apparatus according to Claim 24, wherein 
the smoothened image is formed by using a morphological filter. 




26. (P^i^usly Presented) An apparatus according to Claim 19, wherein 
said gradation conve^on unit converts a form of the gradation conversion curve, based on 
a feature amount calculated based on the original image. 



27. (Previously Presented) An image processing apparatus comprising: 
a smoothening unit adapted to obtain a smoothened image fi-om an original 



image 




a high-frequency-component generation unit adapted to generate, as a high- 



frequency component, a difference between the smoothened image obtained by said 



i. 



smoothening imit and the original image; 

a gradation conversion unit adapted to convert a gradation of the original 
image by using a gradation conversion curve; 

a second smoothening unit adapted to obtain a second smoothened image 
/from an image obtained from thjs^adation conversion performed by said gradation 
fconyefG ion imit: and " 
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frequency component to the second smoothened image. 



28. (Previously Presented) An api^m-atus according to Claim 27, wherein 
said high-frequency-component addition unijychanges an amplitude of the high-frequency 
component, based on a pixel value obtmned based on the original image, and adds the 
high-frequency component whose ^plitude has been changed to the second smoothened 
image. 




29. and 30f (Canceled). 

31. / (Previously Presented) An image processing apparatus comprising: 
a smoothening unit adapted to obtain a smoothened image from an original 



image; 



. high-frequency-component generation unit adapted to generate, as a high- 
frequency c(piponent, a difference between the smoothened image obtained by said 
smoothening unit and the original image; 

a gradation conversion unit adapted to convert a gradation of the original 
image using a gradation conversion curve; 

a conversion unit adapted to convert a magnitude of an amplitude of the 
high^equency component, basra on a value concerning an inclination of the gradation 



^a4^tFfrequency-comp6nent ad3ffitnTinrraa^ted'W^add==t 
frequency component whose magnitude of the amplitude has been cjjaff^d by said 
conversion unit to the image whose gradation has beenci&ilwted. 



32. (Previously Present^) An apparatus according to Claim 3 1 , wherein 
said conversion unit converts the ni^^nitude of the amplitude of the high-frequency 
component, based on infor^^on concerning the inclination of the gradation conversion 
curve and a pixel value obtained based on the original image. 



33. / (Previously Presented) An image processing apparatus comprising: 
a .gradation conversion unit adapted to obtain a converted image by 
converting a ^adation of an original image; 

a smoothening unit adapted to obtain a smoothened image by smoothing the 
converted |mage; 

a high-frequency-component generation unit adapted to obtain, as a high- 
frequencj^ component, a difference between the smoothened image and the converted 
image; 

a conversion unit adapted to convert a magnitude of an amplitude of the 
high-fi-equency component, ba^ed^n a value concerning an inclination of a gradation 
conversion curve; and 



/ 



^-frequency-component addition unit adapted to add th^ 
frequency component whose magnitude of the amplitude has b^pif'converted'by said 
conversion unit to the converted image. 



34. (Previously Presented)/ftn apparatus according to Claim 33, wherein 
said conversion unit converts the magnihiue of the amplitude of the high-frequency 
component, based on information copfeming the inclination of the gradation conversion 
curve and a pixel value obtained based on the original image. 




35. and 36. /(Canceled) 



37. (Breviously Presented) An image processing method comprising: 



a high^equency-component conversion step, of converting an amplitude of 
a high-frequency component of an image, based on information conceming an inclination 
of a gradation conversion curve; and 

an/addition step, of adding the high-frequency component, converted in said 



/ 

high-frequency/component conversion step, to an arbitrary image. 



38. (Previously Presented) An apparatus accorduig to Claim 23, wherein 





the smootfiened image is formed by using a morphological filter. 
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39: C P ibvi ous ly Pieseiiled) Ai ffan ' a ' ge ' prb - ca^St 

dynamic range of an original image, comprising: 

a gradation conversion step, of performing a^^ation conversion on the 
original image, based on a gradation conversion ci 

a high-frequency-component generation step, of generating a high-frequency 
component of the original image or an irmge obtained from the gradation conversion 
performed on the original image iiy^id gradation conversion step; 

a conversion st^p, of converting a magnitude of an amplitude of the high- 
frequency component; anc 

a controKstep, of controlling an addition of the high-frequency component 
converted in said conversion step, after performance of the gradation conversion on the 
original image inlaid gradation conversion step, 

therein said conversion step includes converting the amplitude of the high- 
frequency component, based on information concerning an inclination of the gradation 
conversionf curve. 

40, (Previously Presented) An image processing method comprising: 
a smoothening step, of obtaining a smoothened image from an original 

image 

a hi gh-frequency-componen/ generation step, of generating, as a high- 
frcqyhs^ compos^it, a difference bet)veen the smoothened image obtained in said 
smoothening step and the original image; 
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a gradatiQ a''€0Hversion step, of converting a gra^aHotf orxne'orjgiHarimage 
by using a gradation conversion curve; 

a second smoothening step, of obtaining ase^nd smoothened image from 
an image obtained from the gradation conversion penormed in said gradation conversion 
step; and 

a high-frequency-component addition step, of adding the high-frequency 



component to the second smooth^ed image 



41. (Canceled) 




42. / (Previously Presented) An image processing method comprising: 
a ^moothening step, of obtaining a smoothened image from an original 

image; 

a high-frequency component generation step, of generating, as a high- 
frequency Component, a difference between the smoothened image obtained in said 
smoothe^ng step and the original image; 

a gradation conversion step, of converting a gradation of the original image 
by using a gradation conversion curve; 

/ a conversion step, o^converting a magnitude of an amplitude of the high- 

frequepey^TOTTipeQ^r^^ value concerning an inclination of the gradation 

conversion curve; and 
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aAigh ^equency-component addition step, of adding the high-fcec 
component whose magnitude of the amplitude has been changed in said cojwrgrsion step to 
the image whose gradation has been converted. 

43. (Previously Presented) An^^image processing method comprising: 
a gradation conversion stepyW obtaining a converted image by converting a 
gradation of an original image; 

a smoothening st^pT, of obtaining a smoothened image by smoothing the 
converted image; 

a high-frequency-component generation step, of obtaining, as a high- 
frequency component; a difference between the smoothened image and the converted 






image; 

, conversion step, of converting a magnitude of an amplitude of the high- 

/ 

frequency component, based on a value conceming an inclination of a gradation conversion 
curve; and 

a high-frequency-component addition step, of adding the high-frequency 
component whose magnitude of the amplitude has been converted in said conversion step 
to the converted image. 



44. (Previously Presented) A program product embodying a program for 
executing an image processing pnethod for changing a dynamic range of an original image, 
themethoc 
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^^^iisdaldoi^^G^^ conversiorn 
original image, based on a gradation conversion curve; 

a high-frequency-component generation steo^df generating a high-frequency 
component of the original image or an image obtam^a from the gradation conversion 
performed on the original image in said gmdation conversion step; 

a conversion step, of jjonverting a magnitude of an amplitude of the high- 
frequency component; and 

a control controlling an addition of the high-frequency component 

converted in said conversion step, after performance of the gradation conversion on the 
original image in saifl gradation conversion step, 

wherein said conversion step includes converting the magnitude of the 
amplitude of the high-frequency component, based on information concerning an 
inclination of the gradation conversion curve. 



45. (Previously Presented) A program product embodying a program for 
executing an image processing method, the method comprising: 

a smoothening step, of obtaining a smoothened image from an original 

image; 

a high-frequency-component generatkJn step, of generating, as a high- 
fre qu^ncv com ponent, a difference between^^ie^moothened image obtained in said 
smpothening step and the original image; 
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^^aaaiion conversic 
by using a gradation conversion curve; 

a second smoothening step, of obtaining a sep0fi3 smoothened image from 
an image obtained from the gradation conversion ^rformed in said gradation conversion 
step; and 

a high-frequency-compo^fent addition step, of adding the high-frequency 
component to the second smoothed image. 



46. (Canceled). 



47. / (Previously Presented) A program product embodying a program for 
executing an image processing method, the method comprising: 

smoothening step, of obtaining a smoothened image from an original 

image; 

a high-frequency-component generation step, of generating, as a high- 
frequency/component, a difference between the smoothened image obtained in said 
smoothening step and the original image; 

a gradation conversion step, of converting a gradation of the original image 
by usi/ig a gradation conversion curve; 

a conversion step, of converting a magnitude of an amplitude of the high- 
frequency component, basedon a value concerning an inclination of the gradation 



fnversion curve: and 
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/^Tugh^frequency-component addition step, of adHiiig^ttie^Trgh-freqweHeju 



component whose magnitude of the amplitude has bean changed in said convergiefistep to 
the image whose gradation has been converted. 



48. (Previously Presented) A progran product embodying a program for 
executing an image processing method, the me^d comprising: 

a gradation conversion st^fj; of obtaining a converted image by converting a 
gradation of an original image; 

a smoothening^tep, of obtaining a smoothened image by smoothing the 
converted image; 

a high^equency-component generation step, of obtaining, as a high- 
frequency compOBfent, a difference between the smoothened image and the converted 
image; / 

/ a conversion step, of converting a magnitude of an amplitude of the high- 
frequenay component, based on a value concerning an inclination of a gradation conversion 
curve;^d 

a high-frequency-component addition step, of adding the high-frequency 
component whose magnitujJ^ of the amplitude has been converted in said conversion step 
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49. 



sented) A storage medium storing a program for 



executing an image processing method for changing a dynamic range of ai^pri^nal image, 
the method comprising: 

a gradation conversion step, of performing^ gradation conversion on the 
image, based on a gradation conversion curve; 

a high-frequency-component^eneration step, of generating a high-frequency 
component of the original image or apnmage obtained from the gradation conversion 
performed on the original imagema said gradation conversion step; 

a conversiop'^tep, of converting a magnitude of an amplitude of the high- 
frequency componen^and 

a control step, of controlling an addition of the high-frequency component 
converted in saiu conversion step, after performance of the gradation conversion on the 
original im^^in said gradation conversion step, 

wherein said conversion step includes converting the magnitude of the 
amplitude of the high-frequency component, based on information concerning an 
incliriation of the gradation conversion curve. 

50. (Previously Presented) A storage medium storing a program for 
executing an image processing method, the method comprising: 

a smoothening step, of obtaining a smoothened image from an original 
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frequency component, a difference between the smoothened image oht^ktfd in said 
smoothening step and the original image; 

a gradation conversion step, of coi^efting a gradation of the original image 
by using a gradation conversion curve; 

a second smoothe^^sfep, of obtaining a second smoothened image from 
an image obtained from the gra^tion conversion performed in said gradation conversion 
step; and 

a high-frelquency-component addition step, of adding the high-frequency 
component to the s^sond smoothened image. 

(Canceled). 

52. (Previously Presented) A storage medium storing a program for 
executing an image processing method, the method comprising: 

I a smoothening step, of obtaining a smoothened image from an original 

image i' 

a high-frequency-component generation step, of generating, as a high- 
frequlency component, a difference betv^een the smoothened image obtained in said 

I 

smoothening step and the original image; 

a gradation conversion^ep, of converting a gradation of the original image 
by dsing a gradation conversion curve; 
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frequency component, based on a value concerning an inclination of^e'^dation 
conversion curve; and 

a high-frequency-component additiprfstep, of adding the high-frequency 
component whose magnitude of the amplitude has been changed in said conversion step to 
the image whose gradation has been converted. 



r 



53. (Previously Presented) A storage medium storing a program for 
executing an image processing method, the method comprising; 

a gracMtion conversion step, of obtaining a converted image by converting a 
gradation of an original image; 

^moothening step, of obtaining a smoothened image by smoothing the 
converted ima^e; 

a high-frequency-component generation step, of obtaining, as a high- 
frequency c|)mponent, a difference between the smoothened image and the converted 
image; 

a conversion step, of converting a magnitude of an amplitude of the high- 
frequencyjcomponent, based on a value conceming an inclination of a gradation conversion 
curve; an4 

a high-frequency-component addition step, of adding the high-frequency 
component whose magnitude of the amplitude has been converted in said conversion step 
to the Converted image. 
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34. (Previously Presented) An apparatusaSgorf^ furthgj 



compnsing: 




radiation generation means for irradiating radiatiorurays onto an object; and 
a two-dimensional X-ray sensor for converting radiation rays transmitted 




through the object into an image, 

wherein the image obtained by sa:id two-dimensional X-ray sensor serves as 
the original image. 

55. (Previously^resented) An image processing apparatus comprising: 

/ 

storage means/for storing information concerning a gradation conversion 





curve; 

high-fre'quency component generation means for generating a 
high-frequency component of an image, or of an image obtained by performing gradation 

/ 

conversion on the image, using the gradation conversion curve; 

/conversion means for converting a magnitude of an amplitude of the 
high-frequenfcy component; and 

addition means for adding the converted high-frequency component to the 
image, of to the image obtained by performing the gradation conversion on the image using 

/ 

the gradation conversion curve, 

wherein said conversion means converts the amplitude of the 
high/frequency component on the basis of the information conceming the gradation 

/ 
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56. (Previously Presented) An apparatus according to Claim 55, wherein 
said conversioiTmeanrco^ 

component on the basis of the information concerning an incl^af^n of the gradation 
conversion curve. 



57. (Previously Presented) An apparatus according to Claim 55, wherein 
said conversion means converts t^^agnitude of the amplitude of the high-frequency 
component on the basis of a differential value of the gradation conversion curve. 




58. i^eviously Presented) An apparatus according to Claim 55, further 
comprising input means for inputting a variable for changing a curve form of the gradation 



conversion curve 




5)9. (Previously Presented) An apparatus according to Claim 55, wherein 



said high-frequency component generation means generates a smoothed image from the 



image and subtracts the smoothed image from the image, thereby to generate the 
high-frequei^y component. 



60. 



the sijvetrtliedimage is forme* 



(Previously Presented) An apparatus according to Claim 59, wherein 
a morphological filter. 
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(Previously Presented) Anap^aratus according to Claim 55, wh^^ein^ 



said high-frequency component generation means generates a smoothed image fronrtne 
image after the gradation conversion, and subtracts the smoothed image frojja the image 




age rro;n 



after the gradation conversion, thereby to generate the high-frequenc}^omponent. 




62. (Previously Presented) An apparatus according to Claim 61, wherein 

/ 

the smoothed image is formed by using a morphological/filter. 




63. (Previously Presented) An^pparatus according to Claim 55, wherein 
a curve form of the gradation conversion curve/is changed according to a feature amount 
calculated based on the image. 




64. (Previously Presented) An apparatus according to Claim 55, further 

comprising: 

radiation generatiorymeans for irradiating radiation rays onto an object; and 
a two-dimensional /X-ray sensor for converting the radiation ray transmitted 

through the object into an image^^ 

wherein the image obtained by said two-dimensional X-ray sensor serves as 

the original image. 




65. (Previously Presented) An image processing method comprising 
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stomge-SteD ^feteriirginfoim^ conversiQi 



curve; 

a high-frequency component generation step, otgenerating a high-frequency 
component of an image or an image obtained by performing gradation conversion on the 
image, using the gradation conversion curve; 

a conversion step, of con^^erting a magnitude of an amplitude of the 
high-frequency component; and 

an addition st^^of adding the converted high-frequency component to the 
image, or to the image obtained by performing the gradation conversion on the image using 
the gradation conversion curve, 

/ 

wherein said conversion step includes converting the amplitude of the 
high-frequency component on the basis of the information conceming the gradation 
conversion curve. 





66. (Previously Presented) A program for executing an image processing 
method' comprising: 

a storage step, of storing information conceming a gradation conversion 



curve; 



a high-frequency component generation step, of generating a high-frequency 
component of an image or an image obtained by/^rforming gradation conversion on the 



intage using the gradation con^si^ncurve; 
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a conversion step, of converti ng a magn itude of an amplit 
high-frequency component; and 

an addition step, of adding the converted hi^^equency component to the 
image, or to the image obtained by performing the^^^ation conversion on the image using 
the gradation conversion curve, 

wherein said conversion step includes converting the amplitude of the 
high-frequency component on the basis of the information concerning the gradation 
conversion curve. 



67. / (Previously Presented) A storage medium which stores a program 
for executing aii^image processing method, said method comprising: 

/ a storage step, of storing information concerning a gradation conversion 

curve; / 

/ a high-frequency component generation step, of generating a high-frequency 
component of an image, or of an image obtained by performing gradation conversion on 

/ 

the image using the gradation conversion curve; 

a conversion step, of converting a magnitude o£ an amplitude of the 
high-frequency component; and 

j an addition step, of adding the converted high-frequency component to the 

ima'ge^^ to thejmage obtained by perfonpiiig the gradation conversion on the image using 
the gradation conversion curve. 
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tSrein said conversion step i ncludes conv_ei 
high-frequency compofTeSTori the basis of the information concerning the gradation 




conversKm curve 



68. (New) A method&q^rding tgjGfefifr39, wherein said conversion 
step includes converting the niagnitu^aCthe amplitude of the high-frequency component, 
based on a differential valjiie^ the gradation conversion curve. 
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